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 Ureilites are the second most common 
achondrites. They are largely divided into two types: 
monomict and polymict. Monomict ureilites are 
unbrecciated ultramafic rocks mainly composed of 
coarse-grained olivine and pyroxene with interstitial 
carbonaceous materials. They are thought to be 
residues left after partial melting of precursor 
materials at asteroidal interiors. However, any 
basaltic counterpart to the ultramafic residues has not 
been identified as meteorite. On the other hand, 
polymict ureilites are polymict breccias which 
consist of lithic clasts and mineral fragments of 
various lithologies [1]. Among these clasts, 
feldspathic clasts and chondritic clasts are important 
to understand igneous and impact processes on 
ureilite parent bodies, respectively. Feldspathic clasts 
contain feldspar or feldspathic glass which is 
basically absent in monomict ureilites. Therefore, 
feldspathic clasts in polymict ureilites can be 
fragments of basaltic counterparts to monomict 
ureilites. Whereas, chondritic clasts are considered to 
be fragments of impactors collided with the ureilite 
parent bodies. 
In this study, we examined feldspathic and 
chondritic clasts in Yamato (Y-) 983890 polymict 
ureilites. Through careful petrographic observations 
on these clasts, we try to understand impact and 
igneous processes on a ureilite parent body. 
We identified four distinct populations of 
feldspathic clasts in Y-983890: (a) Albitic clasts, (b) 
Labradoritic clasts, (c) Anorthitic clasts and (d) 
Glassy clasts.  
Albitic clasts are characterized by albitic 
plagioclase (Ab76-91Or1-5) in association with 
pigeonite (En70-85Wo7-10, mg#=77-92) and/or olivine 
(Fo74-76) and/or augite (En41-56Wo37-38, mg#=65-90). 
Many fractures are observed inside the plagioclase, 
which are filled with weathering products (Fe-O-H). 
The plagioclase, olivine and pyroxenes are similar in 
grain size (~100 μm in diameter). One albitic clast 
shows a distinct texture, consisting of large albitic 
plagioclase (Ab84-89Or2-4) and fine-grained 
intergrowth of albitic plagioclase laths (Ab88-91Or4-7), 
augite (En31-38Wo12-21, mg#=35-48) and K-rich 
mesostasis.  
Labradoritic clasts are characterized by 
labradoritic plagioclase (Ab40-45Or0), orthopyroxene 
(En78Wo5, mg#=82) and augite (En51-65Wo30-41, 
mg#=84-92). The pyroxenes are subhedral. Fractures 
filled with Si-rich mesostasis are also observed. 
 Anorthitic clasts are mainly composed of large 
(50-500 μm) idiomorphic anorthite (An90-92Or0) with 
thin augite (En45-56Wo40-43, mg#=78-93) lamellae 
inside the anorthites. 
Glassy clasts are composed of albitic glass 
(Ab74-85Or5-10) with idiomorphic pyroxene 
phenocrysts. The pyroxene phenocrysts are highly 
magnesian in composition and zoned from enstatite 
core (En92-99Wo1, mg#=93-100) to augite 
(En56-62Wo37-46, mg#=96-99) rim. 
Anorthite contents in plagioclase and Fe/Mg 
ratios in coexisting pyroxene of these feldspathic 
clastsare plotted along the fractional crystallization 
trends by Cohen et al. (2004) [4] except for “Glassy 
clasts”. It suggests that feldspathic clasts in Y-983890 
can be formed by fractional crystallization of partial 
melts derived from the precursor materials proposed 
in [4]. The residues of the partial melting also 
correspond to monomic ureilites. Therefore, 
feldspathic clasts in Y-983890 can be basaltic 
counterparts to monomict ureilites. 
Chondritic clasts include two types. One is dark 
clasts consisting of fine-grained phyllosilicate-rich 
matrices with variable amounts of opaque minerals 
such as magnetite, pyrrhotite and pentlandite. The 
dark clasts mineralogically resemble the matrices of 
CI carbonaceous chondrites. Another is a chondrule 
fragment with a barred olivine chondrule texture. It is 
composed of olivine (Fo81) with a mesostasis of 
albitic composition (Ab86-88Or6-7). The chemical 
composition of the olivine suggests that this is a 
fragment of H chondrite. The CI- and H- 
chondrite-like materials are considered to be 
fragments of impactors collided with the parent body 
of Y-983890. 
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